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ABSTRACT 

- ^This  report  contains  geophysical  data  collected  by  the  Lamont 

group  at  the  FRAM  II  and  Camp  I  drifting  stations.  These  data  in¬ 
clude  station  positions  determined  by  satellite  navigation,  echo 
soundings,  ice  floe  azimuths,  magnetic  declination  and  gravity 
readings.  <£_ — • — — - 
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Introduction 


FRAM  II  was  a  research  station  established  on  drifting  pack  ice 
to  carry  out  underwater  acoustic,  geophysical,  and  oceanographic 
studies  in  the  Arctic  Ocean  with  primary  financial  support  from  the 
Office  of  Naval  Research.  Aircraft  for  establishing  and  maintaining 
the  station  were  based  at  Nord,  Greenland  through  cooperation  of  the 
Danish  government  and  the  Commission  for  Scientific  Research  in  Green¬ 
land.  FRAM  II  was  established  March  19,  1980  at  86°51'N  023°  12 'W  and 
the  scientific  program  began  on  March  31st  after  the  camp  had  been 
relocated  following  ice  breakup  at  the  initial  site.  The  program 
continued  until  May  4th  when  the  camp  was  at  85°46'N  023°39'W.  Camp 
I  was  established  later  about  300  km  north  of  FRAM  II  as  a  satellite 
station  (fig.  1) . 

Investigators  from  Lamont-Doherty  Geological  Observatory  car¬ 
ried  out  observations  of  position  by  satellite  navigation,  ocean 
depth  and  the  earth's  gravity  field  at  F RAM  II.  Position  by  celes¬ 
tial  navigation,  and  floe  azimuth  were  observed  at  Camp  I.  These 
observations  are  reported  here  in  the  form  of  tables  and  figures.  In 
order  to  make  it  available  quickly,  only  the  data  are  reported  with¬ 
out  detailed  analysis  or  interpretation. 

The  Lament  group  also  conducted  acoustic  and  oceanographic  meas¬ 
urements  which  will  be  reported  separately.  The  observations  at 
FRAM  II  were  made  by  Jay  Ardai,  Charles  Mon jo  and  Tai  Lee.  The  meas¬ 
urements  at  Camp  I  were  made  by  Barry  Allen. 

Naviaation 

All  positions  at  FRAM  II  were  determined  with  the  U.  S.  Navy 
Transit  satellite  navigation  system.  Transit  satellites  circle  the 
earth  in  107-minute  polav-  orbits  at  an  altitude  of  approximately  100  k 
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Each  satellite  continuously  transmits  position  data  as  a  function 
of  time.  By  measuring  the  change  in  the  Doppler  frequency  of  the 
received  signals  as  the  satellite  approaches,  passes,  and  recedes, 
the  position  of  the  station  relative  to  the  satellites  path  can  be 
determined  with  great  precision.  The  number  of  satellite  passes 
at  a  given  site  over  a  given  time  will  be  greatest  at  the  poles. 

In  the  Arctic  the  interval  between  fixes  is  therefore  short. 

The  fixes  at  FRAM  II  were  determined  with  a  Magnavox  MX  1502 
satellite  navigation  set.  The  MX  1502  system  was  introduced  in 
1977  and  is  a  rugged,  portable,  nearly  automatic  navigation  sys¬ 
tem.  The  fixes  and  associated  information  are  stored  on  magnetic 
tape.  These  data  are  also  displayed  visually  and  they  were  logged 
manually  as  often  as  possible  in  case  the  tape  should  malfunction. 

Fixes  calculated  with  the  MX  1502  sets  are  based  on  the  World 
Geodetic  System-1972  coordinates.  "Standard  deviations"  in  lati¬ 
tude  and  longitude  based  on  Doppler  data  residuals  are  calculated 
automatically  by  the  1502  for  each  fix.  All  fixes  with  "standard 
deviations"  greater  than  90  m  in  latitude  and  136  ns  in  longitude 
were  elimited  from  the  data  set.  These  cutoff  values  were  arrived 
at  by  calculating  the  mean  and  standard  deviation  of  the  "standard 
deviations"  for  all  fixes  of  each  instrument  separately.  All  fixes 
with  "standard  deviations"  greater  than  the  mean  plus  one  standard 
deviation  were  eliminated  in  two  successive  trials. 

Although  it  had  been  intended  to  fix  the  positions  of  Camp  I 
alsc  with  satellite  navigation,  no  reliable  fixes  were  obtained  with 
the  Magnavox  706  set  used  there  and  only  celestial  navigation  was  ob¬ 
tained.  Sun  shots  were  taken  with  a  Wild  T-2  theodolite  on  a  daily 
basis  when  cloud  cover  permitted.  The  errors  are  estimated  to  be  + 

1  km  for  these  sun  fixes. 
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POSITIONS  OF  THE  FRAM  II  DRIFTING  STATION 
DETERMINED  BY  THE  MX1502  SATELLITE  NAVIGATION  SET 


Key  to  Column  Headings: 


Serial  number  of  satellite  receiver  unit 


MON  Month 

YEAR  Year 

GMT  Greenwich  mean  time 

LATITUDE  North  latitude  in  decimal  degrees 

LONGITUDE  Longitude  in  decimal  degrees,  (negative  im 
plies  west  longitude) 

EL  Maximum  elevation  of  satellite  above  horizon  in 

degrees 

I  Number  of  iterations  in  the  computation 

DP  Number  of  23/23  -  second  Doppler  counts 

SAT  Last  three  digits  of  satellite  identification  nu 

STDY  Standard  deviation  of  latitude  in  meters 


STDX  Standard  deviation  of  longitude  in  meters 
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A  Kalman  filtering  technique  was  used  on  the  FRAM  II  naviga¬ 
tion  data  set.  At  FRAM  II  the  density  of  the  fixes  ranged  from 
7  to  29  per  day.  The  main  purpose  of  the  filter  was  to  smooth  the 
track  and  provide  fixes  at  evenly- spaced  time  intervals  of  one  hour. 
In  addition, ice  velocities  were  computed  at  the  same  evenly-spaced 
intervals.  Mere  detail  on  the  Kalman  filtering  techniques  for  ir¬ 
regularly-spaced  data  sets  is  given  in  Thorndike  and  Manley  (1980)  . 
Removal  of  oscillations  in  the  ice  motion  with  periods  greater  than 
that  of  the  inertial  period  was  estimated  to  be  less  than  5%. 
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SMOOTHED  HOURLY  POSITIONS  AND  ICE  VELOCITIES  OF  THE  FRAM  II  DRIFTING  STATION 
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198  0 

1726 

105.726387 

86.400505 

-22.214777 

-0.9 

-0.3 

j 

14 

APR 

1980 

1800 

105. 750000 

86.400345 

-22.216032 

-0.8 

-0,6 

-  n. 

-S 

14 

APR 

1980 

1645 

105.781250 

80.400215 

-22.219616 

-0.2 

-1.1 

✓ 

M 

14 

APR 

1980 

1900 

105.791064 

86.400215 

-22.221090 

0.1 

-l.  1 

1*  r 

S 

14 

APR 

1980 

1911 

105.799309 

86.400223 

-22.222153 

0.3 

-1  .  1 

f- 

14 

APR 

1580 

1946 

1 0  5 . 8  2  3  c  0  » 

86.400330 

-22.224825 

0.9 

-0,6 

I 

14 

APR 

19  80 

2000 

105.6  3  3306 

80. 40  0406 

-22.225288 

1.0 

-0.2 

n 

14 

APR 

1980 

2032 

l)5.8555oO 

60 . 4(i06o4 

-22.225109 

1.2 

0.2 

n 

14 

APR 

1-18  0 

210  0 

105.8/5000 

8o,  400780 

-22.224611 

1  .  1 

0.1 

V*  0 

•• 

14 

APP 

I960 

2153 

105.911804 

86.401031 

-22.226173 

O.b 

-0.9 

, 

14 

APR 

19  80 

2200 

I05.916oo4 

80.40105  1 

-22.226759 

0.5 

-1 .  1 

-  , 

14 

APR 

1980 

2218 

106.92910* 

60.401093 

-22.228689 

0.3 

-1.4 

■ 

14 

APR 

1  9  >J  0 

2  300 

105.958336 

80.4011 00 

-22.234549 

-0.2 

-1.7 

J*  - 

if 

1  4 

APR 

1980 

2340 

105.986115 

8  6.41/1024 

-22.240837 

-0.4 

-2.1 

H. 

15 

APR 

1  9b  0 

0 

1 00 . 0 000 00 

5 6 . 4 00 98 0 

-22.244900 

-0.3 

-2.7 
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15 

A  P  R 

19  90 

4 

1 0  0 . 0  0  2  /  7  7 

8o.4C 09*6 

-22.2  15  8  4  6 

-0.2 

-2.8 

• 

15 

A  P  r. 
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m- 

15 
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f 
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l  9  8  0 
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1  0  o  .  0  ")  4  /  Z  8 
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-  2  /. .  2  u  c  3  0  1 
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-9.6 

%■ 

1  5 

1  9  o  0 
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1 -J  0  .  '1  3  3  j  3  6 

«'» .  462237 

-  2  2  .  U  ^  7  J  7 

4 . 0 

-12.4 

g 

15 

A  P  K 

1  9  8  0 
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10  6. 0  9  3  0  6  0 

06 . 4 1  >  2  5  4  2 

-22. 3  3417  1 

3.9 

-13.2 

15 

A  ?n 

19  80 

300 

1  0  o  .  1  2  6  0  0  0 

86.403519 

-22.3n63c7 

4.4 

-12.0 

15 

APR 

19  8  0 
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106.133331 

60. 403«24 

-2^.398146 

4.9 

-10.7 
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1  5 

APR 

l'-’SO 

4 1 1 0 

1 0  0 . loo 664 

bo. 405235 

-22.434404 

5.8 

-7.4 

®: 

15 

APR 

1 9  8  0 

400 

1)6. 160064 

00. 4  05235 

-22.43440a 

5.6 

-7.4 

«■ 

a’ 

1  5 

APR 

1980 

50  0 

lOo. 20833n 

80 . 40o92  1 

-22.472776 

1.7 

-8.5 

s 

15 

APR 

1980 

525 

1  '■)  0 . 2  2  5  /  0  0 

80.407532 

-22.493097 

4.4 

-10.4 

^  * 

H 

15 

APr 

19  80 

5  46 

1 0  0 . 2  40 2  7 3 

80 . 408020 

-22.5  1  3271 

4.1 

-11.9 

H 

l  5 

APR 

1  9bO 

6  0  0 

106.250000 

so. 408318 

-22.528286 

3.8 

-12.9 

•:•■. 

15 

APR 

19  8  0 

7  00 

1 Oo . 29 1 co 4 

66.409248 

-22.603955 

1.6 

-14.7 

1 

15 

APR 

1  9  R  0 

7  12 

l)o, 299995 

00.409332 

-  2  2 . 0  1  7  0  9  2 

1 . 0 

-14.5 

§| 
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60 , 40,94  0  1 
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0.  1 

-14.? 
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V 

15 
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oo.»iu95u« 
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1.2 
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i 
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1 
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2.1 
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»- 
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15 

APR 

198  0 

9  0  0 

lOo . 3  7  3o0u 

80.409737 

-22.751553 

2.1 

-15.1 

15 

A  P  6 
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1  0  0  0 

1  0  0  .  -*  1  0  0  0  4 

60.410583 

-22.83177? 

2.8 

-15.4 

T%  »- 

15 
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19  8  0 
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106,431282 

6  0. 41OS0  4 

-22.859179 

2.7  ‘ 

-14.8 

& 

1  5 

APR 

1  4  R  0 

1100 
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-22.9070  6  4 
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-13.5 

15 

A  PH 
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| 

15 
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15 

A  P  H 
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80.412422 
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as*. 
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oo.4l2o74 
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J  5 
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NAVIGATION  -  KALIAN 


DY 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 
lo 
lb 
lo 
lb 
lb 
lb 

16 
lo 
16 
lb 
lb 
1  o 
16 
16 
1  o 
16 
10 
lb 
1  6 
16 
lo 
16 
16 
1  6 
l  0 
lb 
1  6 
1  O 
1  6 
10 
1  o 
lb 
16 
lo 
lb 
1  6 
lo 
1  o 

n 

17 
17 
17 
l  7 
17 
17 
17 
17 
17 
17 
17 
17 
17 


MON  YEAR 

APR  ipso 
APR  I960 
APR  1980 
APk  1980 
APR  1980 
APR  1980 
API'.  19  80 
APR  1980 
APR  1980 
APR  1980 
APR  1980 
APR  1980 
APR  1980 
APR  1980 
APR  1980 
APR  1980 
APK  1980 
APR  1980 
APR  1980 
APR  1980 
APR  19»0 


APR 

1980 

APR 

1930 

APk 

1980 

APR 

19»0 

APR 

1980 

APR 

1980 

APR 

1930 

APR 

1  9  d  0 

APR 

I960 

APR 

1980 

APR 

1930 

APR 

I960 

APR 

19  30 

APK 
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APR 

I960 

APR 

1930 

APR 

1  980 

APR 

19.30 

APR 

19  80 

APR 

1  9  8  0 

APo 

1  9  d  0 

APR 

1 0  *  0 

APk 

19  8') 

i  p  A 

1  9  n  0 

A  P  K 

1  9  ->  ■) 

APR 

I  9  9  i) 

APR 

1930 

APR 

1030 

APR 

1980 

APk 

19  8  0 

APK 

1  9  d  0 

APR 

1930 

APR 

103  j 

APR 

19  80 

APR 

1980 

A  P  9 

19  3') 

APP 

19  80 

APR 

1  9  3  u 

aPk 

l^dO 

APR 

19  3  0 

A  P  R 

1  93  0 

AkR 

1  9  0  0 

APR 

19  8  0 

APK 

1  9  a  0 

APR 

19  80 

APR 

1  °80 

APR 

19  40 

GMT 
1500 
1543 
1600 
1607 
1700 
17  54 
1800 
1900 
2000 
2044 
2100 
2104 
2200 
2250 
2300 
2312 
0 
37 
100 
200 
224 
300 
400 
500 
o  0  0 
o20 
700 
744 
800 
90  0 
932 
1000 
1100 
1200 
1300 
1306 
1  4  0  0 
1454 
1500 
1511 
1  *juO 
1  o  4  J 
17  0  0 
17  0  2 

1  h  <)■.) 

\  b  4  8 
1900 
2000 
20  34 
2100 
2200 
2220 

2  300 
2348 

0 

7 

1  UO 
2oQ 
300 
340 
4<;0 
5  00 
528 
too 

7  0  0 
7  15 
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900 


JULOa i 
1 0  6 . 5  2  5  0  0  0 
100.654864 
106.666664 
100.671532 
106.708336 
10' 6. 74582  1 
106.750000 
106.791  boa 

106.33333d 
106,863892 
106.875U09 
106.877777 
I06.916ob4 
106.951385 
106.958336 
106 ,9666o7 
107 .000000 
I07.025o96 
10  7 . 0  4  1 o  6  4 
107 ,083336 
107.099998 
107 .125000 


10  7. 1 o  6 o  o  4 
107.2)8336 
10 7.250000 
107.263835 
I07.29lbo4 
107.322227 
10  7. 3  3333b 
107 .3  75600 
107. 307224 
10  / . 4 looo4 
10  7.453  33b 
1 0  7 , 5  0  0  0  0  0 
1  0  7 . 5  4  1  o  b  4 
i07.545o37 
107.58333b 
107.62  )  d  2  7 
10  7.O25U00 

i  -1  i 


10/. feoooo-i 
107.595137 
1  0  7  .  /  ')  8  3  3  6 
!  ■)  1  .  7  3  9  7  4  4 
1)7.  /5'}ouG 
1)7. 783333 


l o  7 . 7  9 1 oo4 
1  9  7 . 8  3  3  '  :  t 

107.85V;  .. 

1  ■)  7  .  .3  7  5  '  V 
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1  07.9  3  >bbu 
1  0  7  .  9  5  8  3  3  r> 
lu  7.9410  69 

1 .)  3 . 0  0  0  0  U  0 

103. 0  0  4  8  0  0 
1  0  8 . 0  91 o6  4 

tJ3.0bi.iiO 


1  9  d  .  1  25‘JOO 
10  4.152  /  /  9 
1  ■')  8  .  1  D  O  O  O  4 

1  0 .3 . 2  0  8  3  3  b 
1  0  8  .  2  2  7  /  /  b 
108. 253000 
1  0 .3 . 2  9  l  b  o  4 
l«)a  .  3 0 2ooo 
108.333330 
108 . 3 7 5 u 0 0 


latitude 
do. 4 12827 
86.412682 
>36,412582 
86.412537 
b  o .  4 1 2  3  0  » 
86.412476 
bo.412514 
80.413033 
80.413429 
80.413528 
ob .  41 3528 
ab.  413528 
8b. 413460 
80.413383 
80.413361 
80,413330 
Bo. 413177 
86.413124 
80.41 3162 
8  b  .  4 1  3  47  5 
do,  4 13b  05 
80.413750 
do.413803 
80.413765 
bo.413864 
86,413948 
80.414185 
86.414444 
00,414513 
80.4146  35 
8b.414b58 
80.41467  i 
80.414719 
80.414734 
80.414642 
80.414019 
80.414421 
80.414253 
80.414238 
8  ,4)4223 

o  414200 
bo. 4142 2 3 
00.414253 
do.  4  1  '1253 
dO,414A3o 

80.414581 

80.414597 

eo.414520 

00.414497 

86.414520 

8b . 4 1 4558 
06. 414490 
00.414192 
00.413620 
80.413452 
00.413353 
80.412521 
oo.41 1522 
80. 41  0  828 
o  o  .  4  1  0  o  9  0 
80,410721 
8o  .  4  1 1)965 

80.41 1003 

do. 410904 
oo. 41 0  4  61 
ob.4lo347 
rfo.4100a9 
80.  >.0  9554 


IjUnG.ITUDR 
-23 . 135983 
-23.166128 
-23.177668 
-23.182457 
-23.222267 
-23.275663 
-23.282318 
-23.349440 
-23.397455 
-23.414959 
-23.419691 
-23.420860 
-23.444056 
-23.4887«9 
-23.499920 
-23.513874 
-23.569675 
-23.599358 
-23.608328 
-23.603456 
-23.596779 
-23.587269 
-23.579756 
-23.584164 
-23.591524 
-23.592959 
-23.594116 
-23.594961 
-23.595610 
-23.601557 
-23.604641 
-23.606520 
-23.607473 
-23.606145 
-23.006594 
-23.606840 
-23.610352 
-23.013913 
-23.014201 
-23.614647 
-23.014737 
-2  3.olll-»l 
-23,6!J»736 
-?3.o(iA47'7 

-23.003338 
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-23.609137 
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-23.028828 
-23.63272) 
-23.037716 

-  2  3  .  n  3  h  5  6  8 
-23.639975 
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-  2  3  .  o  3  6  1  o  1 

-  2  3  •  o  2  4  3  0  2 
-23.610529 
-23.608902 
-23,olll34 
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-23.047863 
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0.1 
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-0.4 
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0.1 
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0.9 
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0.2 
0.1 
0.1 
0.1 
-0.1 
-0 . 5 
-0 .  o 
-0,7 
-0.4 
-0.3 
-0.2 
0 . 0 
0 . 2 
0.4 
0 . 4 

0.7 
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0.1 

-0.3 
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0 . 2 
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-0.9 
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-3.1 
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-1.3 
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-1.0 
-1  .6 
-1.3 
-1.2 
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E- V  EL . 

-8,6 
-7.8 
-7.9 
-8.0 
-9.9 
-12.7 
-12,9 
-11.3 
-6.3 
-3.5 
-3.4 
-3.4 
-7.5 
-12.6 
-13.2 
-13.7 
-11.3 
-6.4 
-2.6 
3.0 
3.3 
2.6 
0.2 
-1.5 
-1.1 
-0.6 
-0.1 
-0.5 
-0,8 
-1.2 
-1.0 
-0.6 
0.1 
0.2 
-0.4 
-0.5 
-0.9 
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1.4 
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-1.5 
-0.6 
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0 . 1 
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1.6 

-0.7 
-1.9 
-3.4 
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-2.1 
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i^AV  iGATIOiv.  -  KALMAN 
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1000 
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1980 
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17 
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1980 

1100 

1  0  8 . 4  5  8  3  3  o 

17 

APK 

1980 

1200 

108.50000O 

17 

APR 

1960 

1300 

103.b4lob4 

17 

APR 

1980 

140  0 

108.583336 

17 

APR 

1980 
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17 

APR 

1980 

1600 
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17 
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1980 
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198.673olb 

17 
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1700 
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17 
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1756 

108.747223 

17 
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17 

APR 

1980 

1900 
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17 
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17 
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2300 

106.95833a 

17 
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16 

APR 

1930 

0 
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18 
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18 
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1980 
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18 

APR 

1980 

3"0 
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18 
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18 
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1980 

A3  5 

109.190971 

13 

APR 

1980 
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109.20333b 

18 

APR 

19  8  0 

6  00 

1  0  9 . 2  5  0  0  0  0 

18 

APR 
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622 

109.265262 

1  6 

APR 

I960 
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l09.291oo4 

16 

APR 

198  0 

753 

109.32646b 

18 

APR 

1980 
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la 
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1930 
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18 

APR 

1980 
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109 . 375000 

18 

APk 

1980 
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109.402  /  79 

1  3 

APR 

1980 

957 

10-4.41  t  b  a  1 

16 

APR 

1  9  3  0 

10  00 

1  0  9 . 4  1  6  0  0  4 

1  6 

APR 

i96  0 

1 1  00 

1 ')  7 . 456  J  Jr> 

1  a 

APK 

l«aO 
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109.477770 
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APR 
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1  144 

l  0  9 . 4  6  3  a  -j  2 

l  b 

A  P  K 

1  9  a  0 
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1  o9.5oooo" 

16 

A  P  4 
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13  00 
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1  a 

A  p  a 
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1315 

1  1 9 . 0  b  2  /’  a  f. 

1  a 

A  P  R 

1  4  3  ij 

1  4‘/0 

i  )  9 . 0  3  3  i  J  0 
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1 9  1 1  .■ 
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l 9 9 . n 25000 

1  3 
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1  9a  0 

loo  6 
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In 
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17  00 
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K  A  I,  M  A  i'i 


DY 

MOM 

YEAR 

G.MT 

1 

m  a  y 

1980 

2  3  0  0 

1 

M  A  Y 

1980 

2358 

2 

MAY 

19  8  0 

0 

2 

MAY 

19  8  0 

33 

2 

MAY 

19  8  0 

1  0  0 

2 

MAY 

1980 

200 

2 

MAY 

1980 

224 

2 

MAY 

1980 

300 

2 

MAY 

1980 

306 

2 

MAY 

1980 

400 

2 

may 

1980 

4  1  0 

2 

MAY 

1980 

454 

2 

MAY 

1  980 

500 

2 

MAY 

1980 

556 

2 

MAY 

1980 

600 

2 

MAY 

1980 

641 

2 

MAY 

1980 

7  00 

2 

"AY 

1980 

800 

2 

MAY 

I960 

828 

2 

MAY 

1960 

900 

2 

MAY 

1960 

1000 

2 

MAY 

1*80 

1016 

2 

M  A  Y 

1990 

1  040 

2 

MAY 

1980 

1100 

2 

MAY 

1980 

1113 

2 

MAY 

1980 

1200 

2 

MAY 

1980 

1258 

2 

.MAY 

1980 

1300 

2 

MAY 

1980 

1349 

2 

MAY 

1  980 

1  40  0 

2 

MAY 

1980 

1415 

2 

MAY 

1980 

1443 

2 

MAY 

1990 

1  500 

2 

MAY 

l^Ro 

1536 

2 

MAY 

1  9  b  0 

1600 

2 

MAY 

1980 

1  7  0  G 

2 

MAY 

198  0 

1722 

2 

-lAY 

I9  60 

16  00 

2 

may 

19  8  0 

1813 

2 

'•'AY 

1980 

190  0 

2 

M  A  Y 

19  8  0 

1906 

2 

v  A  Y 

19  8  0 

1  9  3o 

2 

A  v 

I96  0 

2  0  0  0 

2 

yAY 

1980 

20  54 

2 

'•'AY 

)  9  8  0 

21  »0 

2 

"AY 

178  0 

212  3 

2 

'<  A  1 

1  99m 

2  20  0 

2 

MAY 

1  9 .9  0 

2  2-H 

2 

m  A  Y 

1  9  80 

2300 

2 

r*  A  Y 

19  6  0 

2  3  u9 

2 

M  A  Y 

1980 

23  30 

4 

MAY 

1980 

0 

3 

•MAY 

1980 

1  00 

3 

V  A  Y 

19  8  0 

llo 

3 

v  A  Y 

l  9  4  0 

200 

3 

MAY 

19  8  0 

300 

3 

■m  A  Y 

l  9  b  0 

302 

3 

MAY 

19  80 

4  0  0 

3 

■1  A  Y 

I960 

4  0  1 

3 

MAY 

I960 

4  4a 

3 

.MAY 

3  9  9  0 

300 

3 

.MAY 

I96  0 

5  4  rt 

3 

m  A  Y 

1980 

6  0  0 

3 

"AY 

19  8  0 

6  3  4 

3 

MAY 

1  4  9  0 

7  oO 

3 

->  A  V 

198  0 

8  00 

3 

may 

I960 

8  0  3 

3 

"AY 

1980 

9  0  0 

JGljDAY 
122.959336 
I22.998o04 
123,00 0000 
123.026390 
123.041664 
123.083336 
123.099993 
123.125000 
123.129173 

123.  t  6  a  6  6  4 
1  2  3  .  1  7  3  o  1  5 
123.2041o3 
123.203336 
123.247223 
123.250000 
123.278473 
12 3. 29lo 6 4 
123.333336 
1  2  3 . 3  5  2  7  7  6 
1  2  3 . 3  7  5  0  0  0 
1 2  3 . 4 1 oo  64 
123.427773 
123.444450 
123.456330 
123.467354 
123.500000 
123.540276 
I23.541fa64 
1  2  3 . 5  7  5  6  9  1 
123.583336 
123.593750 
123.613190 
1  2  3  .  o  2  5  0  0  0 
123.650002 
1  21.66  6oti4 
1  2  3  .  7033  36 
123.723010 
123.750uO0 
123.759026 
1  2  3 . 7  9  l  6  o  4 
123.79/218 
123.816o73 
123.833330 
l  2  3  .  b  7  0  0  2  7 
!  23.6  /  S'.; O') 
1 2  3 . a  ^ 0  9 0  n 
I  2  3 . 9 1 000 4 
L 23.9451  37 
123.958330 
1  2  3.964577 
123.979ib4 

124.  U 90000 
1  2  4 . 0  H  o  o  4 
124.052773 
124.09333b 
1  24  ,  1  25000 
1  2  4  .  1  26306 
12  4.  1  6  6  o  o  4 
1  2  4  .  1  o  7  3  5  b 
1  2  4 . 2  0  0  v  0  5 
!  2  4 . 2  0  4  3  3  6 
12  4.2  1 1  o  u  9 
1 24 . 26000 u 
1  2  4 . 2  7  3  6  1  3 

124, 2 9  loo 4 
1  2  4 . 3  s  3  3  3  o 
12  1,  3  3  5-419 
1  2  4. 3  7  50i.)(! 


LATITUDE 
b  5 . 8  8  6  2  22 
85 . 88o3 14 
85.886261 
85.885277 
65.884781 
85.883537 
85.883026 
65,862179 
85.882019 
65.860379 
85.860035 
65.878410 
85.878174 
85.875679 
85.875481 
69.873383 
85.872337 
8  5 . 8  o  8  7  7  4 
85.867065 
8  5 . 8  o5 } 50 
85.861938 
65.861214 
65.860222 
85.859467 
85.856994 
65.857285 
85.854813 
85.854721 
66.852524 
65.852081 
85.351517 
65.55054b 
35.849968 

85,548694 
65.847766 
85.845329 
65.844353 
8b. 842659 
85.342016 
6  5 . 8  3  9  5  3  6 
8  5 . 8  3  9  0  P  ] 

8  5  .  «  3  7  5  7  5 
eb. 83635  7 
«5. 833935 
8  5 . 8  3  3  6  b  7 

05.942741 
85.83121 5 
6  5.82940  7 
o5.82850*> 
35.623072 
85.827042 
65.825552 
65.322968 
65.822342 
85.320755 
06,81881 7 
o5. 81 A75o 
o5 . 9 1 0956 
85.610925 
85.815285 
0  5 . 3  1  4  &  1  9 
85.812813 
65.812309 
85. 61 0  923 
65.809698 
6  5 . 8  0  7  4  3  4 
o  5  .  fjO  7  3  G  4 


6  5 . 6  0  4  o  4  9 


L  0  5  G 1 T  0  D  L 
-25.075306 
-25.030305 
-25.080456 
-25.082788 
-25.083773 
-25.086309 
-25.087845 
-25.090933 
-25.091518 
-25.096962 
-25.097828 
-25.099857 
-25 . 099760 
-25.092171 
-25.091072 
-25.076368 
-25.068792 
-25.046448 
-25.037184 
-25.025324 
-24.992231 
-24.979099 
-24.956424 
-24.936304 
-24.923214 
-24.873660 
-24.833349 
-24.831903 
-24.797848 
-24.790487 
-24. >80493 
"24 6 1 1 96 
-24.748600 
-24.719383 
-24.70 0129 
-24.650616 
-24.632425 
-24.001 160 
-24.550658 
-24.553652 
-24 . 54746a 
-24.52601? 
-24.507895 
-2^.467573 
-2  ■» .  4  c  3  o  fwl 

—  2  4  » 4  4  5  6  b  J 
-2  4 . 4  1  77  1  3 
-24.3391 06 
-24.375225 

-24.369240 
-24.355469 
-24. 335934 
-24.29^595 
-24.266245 
-24 . 257908 
-24.21739? 

-  2  4 . 2  1  5  0  9  4 
-2a . 1 77623 
-28.1 77049 
-24  .  1  5438b 
-24.149471 
-24  .  1 30728 
-24.125757 
-24.1  0  9  7  n  8 
-24.094683 
-24.054516 
-74.052603 
-24 .0  1  8  175 


N-VEL. 

-6.4 

-5.4 

-5.3 

-4.3 

-4.0 

-3.3 

-4.0 

-4.8 

-5.0 

-6.2 

-6.4 

-7.4 

-7.5 

-8.9 

-9,0 

-10.0 

-10.4 

-11.3 

-11,3 

-10.8 

-8,8 

-8.1 

-7.2 

-6.8 

-6.6 

-7.2 

-3.4 

-8.4 

-7.7 

-7.3 

-6.7 

-6.2 

-6.3 

-6.8 


E  -  V  £  Ei 

-1.0 

-1.0 

-1.0 

-0.7 

-0.5 

-0.7 

-1.0 

-1.3 

-1.3 

-1,2 

-1.1 

0.1 

0.3 

3.5 

3.8 
5.3 

5.3 

4.5 

4.4 
5.3 

10.1 

11.7 

13.2 
13.5 
13.4 
11.7 

9.6 
9.6 
9.0 

8.9 
9.0 
9.6 

10.2 
11.0 


-7.2 

11.1 

-7.9 

11.1 

-3.1 

11.1 

-8.9 

10.9 

-9.3 

10.8 

■10.1 

10.4 

•10.1 

10.4 

-9.7 

10.2 

-9 . 0 

10.1 

-7.8 

10.1 

-7.7 

5  0.1 

-7.5 

10.2 

-7.6 

10.0 

-8.6 

9.3 

-3.9 

9.0 

-9.0 

8.0 

-9.1 

8 . 3 

-9.7 

8  ,  b 

-7.4 

8  .  H 

-7.1 

8.7 

-6.3 

3.8 

-5.7 

9.4 

-5.7 

Q.4 

-6.0 

7.8 

-6.0 

7.7 

-7.0 

5.7 

-7  .  3 

5.4 

-7.8 

5.5 

-7.7 

5.7 

-7.4 

7.1 

-7  .  3 

8  .  5 

-3  .  2 

8.7 

-6.3 

8 . 6 

-8 . 5 

8 . 6 

fy."  - -  n*-  4^T>fi  T! 
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F  k  A  A  2 


DY 

MOM 

Y  EAK 

GMT 

JULiOAY 

3 

«ay 

i  y  bo 

92  3 

124,3909o8 

3 

MAY 

19  8  0 

950 

129.409721 

3 

MAY 

1980 

1000 

124.416064 

3 

MAY 

1980 

1  0  0  5 

124.420115 

3 

MAY 

1980 

1100 

12  4 . 4  8  H  3  3  6 

3 

MAY 

1980 

1  138 

124.48471b 

3 

MaY 

1  °  8  0 

1200 

124.50000 0 

3 

may 

1980 

1  300 

124. 541bb4 

3 

••'AY 

1980 

1326 

124.559/23 

3 

MAY 

1980 

1  400 

124.58333b 

3 

MAY 

1980 

1  444 

124.613892 

3 

MAY 

1980 

1500 

124.625000 

3 

MAY 

1980 

1513 

124.634U26 

A 

MAY 

1980 

1600 

124. 666604 

3 

MAY 

1980 

16  30 

124.687500 

3 

.MAY 

1980 

1700 

124.708336 

3 

MAY 

1980 

1800 

124.750000 

3 

MAY 

1980 

1816 

124.761108 

3 

MAY 

1980 

1  900 

124.791664 

3 

«AY 

19  80 

2  00  0 

124.833336 

3 

MAY 

19  80 

2002 

12  4.83  17  24 

3 

may 

1  980 

20  3  4 

124,655941 

3 

MAY 

1980 

2100 

124, 675000 

3 

MAY 

1980 

2149 

124.909027 

3 

■"AY 

1980 

2200 

124.916604 

3 

MAY 

1980 

2220 

124.930550 

3 

MAY 

1980 

2300 

124.95833b 

3 

MAY 

1980 

2335 

124.982635 

4 

MAY 

1980 

0 

125.000000 

4 

mAY 

198  0 

100 

I25.04lob4 

4 

may 

19  80 

2  00 

125.093336 

4 

MAY 

1980 

300 

125.125000 

4 

may 

198  0 

309 

125.1 31246 

4 

may 

19  4  0 

400 

125.166oo4 

4 

M  A  1 

1980 

45t> 

125.205659 

4 

MAY 

198  0 

500 

1  25 . 208  336 

4 

''AY 

1980 

600 

125.250090 

4 

-1 A  Y 

1980 

h  4  4 

125.280560 

4 

may 

19*0 

700 

1  2  b .  2  9 1 0  6  4 

4 

•‘«Y 

1980 

800 

12  6 . 3  3  3  3  3  6 

4 

■••AY 

1.  9  *  0 

*31 

126.35  to5« 

1 

•*  A  1 

1 9  8  u 

9  0  0 

1  25  : 375OO0 

4 

MAY 

1980 

1  00  0 

125.4  1000-'. 

A  1 

j  9  •>  * ) 

1  0  lb 

125.429104 

Ij  A  T I T  U  D  r. 

LONGITUDE 

N-VEL. 

E  -  V  K  L  . 

85.803619 

-24.00290? 

-8.1 

9.4 

*5.802467 

-23.983841 

-7.8 

9.5 

85.802040 

-23.976927 

-7.9 

9.2 

35.801826 

-23.973558 

-7.9 

9.0 

85.799400 

-23.941574 

-8,6 

6.5 

86.797577 

-23.925791 

-9.1 

5.1 

85.796494 

-23.917671 

-9.2 

5.0 

85,79351 0 

-23.894999 

-9.2 

5.5 

86.79222.1 

-23.884203 

-9.1 

5.8 

85.790550 

-23.869783 

-9.1 

5,6 

85.788429 

-23.852264 

-8.6 

5.4 

85.787689 

-23.845882 

-8,4 

5 . 5 

85.787109 

-23.840466 

-8.1 

5,8 

85.785156 

-23.818724 

-7,3 

6.6 

85.784004 

-23.804262 

-7.0 

6 . 4 

85,782890 

-23.791155 

-6.9 

5.5 

85.780624 

-23.769587 

-7.2 

4.7 

85.779991 

-23.763937 

-7.5 

4.9 

85.778137 

-23.747158 

-8.1 

5.5 

85.775467 

-23.721569 

-8.0 

5.9 

85.775383 

-23.720703 

-8.0 

5.9 

85.774055 

-23.707052 

-7.2 

5.7 

85.773109 

-23.60621 5 

-6.3 

5.6 

85.771584 

-23.675009 

-5.4 

6.5 

85.771271 

-23.669655 

-5,3 

6.8 

85.770706 

-23.659061 

-5.2 

7.6 

85.76960b 

-23.634657 

-4.9 

8.9 

85,768692 

-23.611538 

-4.8 

9.0 

85.768059 

-23.595531 

-4.6 

8.5 

35.76657 1 

-23.562328 

-4.5 

6 . 5 

•35.765083 

-23.537607 

-4.7 

5 . 0 

65.763527 

-23.516035 

-4.9 

5 . 1 

85.783283 

-23.512*69 

-5.0 

5.2 

35.761894 

-23.492487 

-5.1 

5.5 

85.760384 

-23.470226 

-4.9 

5 . 2 

«  5 . 7  D  0  2  7  7 

-23.468721 

-  4 .  ° 

5 . 1 

86.758743 

-23.447830 

-4.0 

4 . 5 

86.757675 

-23.43335° 

-4.4 

4 . 5 

o5.757294 

-23.428045 

-4.4 

4.6 

8 5.755852 

-23.40*176 

-4.6 

4 . 4 

65.75506b 

-23.398718 

-4.8 

4 . 0 

06.754284 

-23.390795 

-5.1 

3 . 5 

85.752533 

-  2  3 . 3  7  7  °  *  7 

-5.7 

2.3 

85.7519  *  * 

-23.375229 

-5.9 

1.9 

POSITIONS  OF  THE  DRIFTING  STATION  CAMP  I 
AS  DETERMINED  BY  CELESTIAL  NAVIGATION 


Fix 

Date 

GMT 

Latitude 

Longitude* 

Number 

1 

Apr. 

8 

1980 

1916 

89.113 

-9.00 

2 

9 

1980 

1057 

89.105 

-14.50 

3 

10 

1980 

1124 

89.093 

-14.00 

4 

11 

1980 

1148 

89.100 

-14.00 

5 

14 

1980 

1006 

89.067 

-14.50 

6 

15 

1980 

1434 

89.073 

-13.50 

.  7 

20 

1980 

2039 

88.873 

-16.75 

8 

21 

1980 

1402 

88.958 

-19.50 

9 

22 

1980 

1525 

88.942 

-18.50 

10 

23 

1980 

2359 

88.828 

-18.75 

11 

25 

1980 

1053 

88.850 

-18.75 

12 

28 

1980 

1608 

88.753 

-19.25 

13 

30 

1980 

2116 

88.780 

-17.50 

14 

May 

2 

1980 

1300 

88.880 

-23.50 

The  fix  number  is  placed  next  to  the  position  indicator  (-) 
on  the  following  plot  to  aid  in  the  interpretation  of  the  Camp  I 
drift  track  through  time. 


*negative  sign  implies  west  longitude 
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CAMP  I  ICE  FLOE  AZIMUTH ,  GRID  AZIMUTH  AND  MAGNETIC  DECLINATION 


During  the  drift  of  Camp  I,  ice  floe  azimuths  and  magnetic  de¬ 
clinations  were  taken  when  weather  and  time  permitted.  Markers  po¬ 
sitioned  on  the  ice  flow  determined  the  imaginary  line  of  the  camp 
azimuth.  Bearings  of  the  camp  azimuth  relative  to  True  North  were 
determined  using  sun  snots. 

Magnetic  declinations  were  obtained  using  a  K  &  E  surveyors 
compass  placed  in  between  and  in  line  with  the  markers  defining  the 
line  of  the  camp  azimuth.  The  difference  between  the  True  North 
bearing  of  the  camp  azimuth  and  magnetic  north  reading  from  the  sur¬ 
veyors  compass  is  defined  as  the  magnetic  declination  .  Error  es¬ 
timates  for  magnetic  declination  are  +0.5  degrees. 


Key  to  column  headings: 

Date  and  GMT  are  as  previously  noted 


True  Azimuth 


Grid  A.zimuth 


Magnetic 

Declination 


degrees  clockwise  from  True  Norch  with  es¬ 
timated  error  (also  in  decimal  degrees) 

degrees  clockwise  from  Grid  North.  Grid 
North  is  defined  as  any  directed  line  par¬ 
allel  to  the  o  degree  meridian  from  Green¬ 
wich,  England  to  the  North  Pole.  Grid  East 
is  90  degrees  clockwise. 


decimal  degrees,  positive  values  imply  west 
declinat-'  ^ns 
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CAMP  I  AZIMUTH  AND  DECLINATION 


Date 

GMT 

% 

1  April 

8  1980 

1916 

9 

1057 

10 

1124 

1 

11 

1148 

4 

14 

1006 

15 

1434 

18 

1107 

• 

20 

2039 

21 

1402 

I 

22 

1525 

I 

23 

2359 

l 
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1300 

{ 

) 

25 

1053 

f 

26 

2207 

• 

28 

1608 

i 

30 

2116 

May 

2 

1300 

J 

| 


True 

Azimuth 

Grid 

Azimuth 

Magnetic 

Declination 

17.9  + 

0.4 

26.9 

15.9  + 

0.2 

27.4 

15.9  + 

2.6 

26.9 

13.6  + 

0.1 

27.6 

13.5  + 

0.2 

28.0 

15.0  + 

0 . 5 

28.5 

40.5 

15.0 

12.7  + 

1.0 

29.5 

46.0 

9.3  + 

0.1 

28.8 

45.0 

10.4  + 

0.3 

28.9 

45.0 

iO .  7  + 

0.1 

29.5 

45.0 

!0.  8  + 

0.5 

29.5 

11.0  + 

0.1 

29.8 

10.3 

29.3 

9.2  + 

0.1 

28.5 

45.0 

9.8  + 

0.1 

27.3 

45.0 

3.0 

26.5 

42.0 

1 
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mw- 


M5* 
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ft 
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OCEAN  DEPTHS  AT  PRAM  II 


Kav  to  column  headings: 


DY  =  Day 


MON  =  Month 
YEAR  =  Year 

GMT  =  Greenwich  Mean  Time 
SECONDS  =  Two-way  reflection  time 

METERS  (UNCORR)  =  Uncorrected  depth  based  on  sound 

speed  of  1500  m  s-'- 

VEL  (CORR)  =  Depth  correction  for  sound  speed 

in  Arctic  waters  (Matthews,  1939) 

METERS  (CORR)  =  Corrected  depths  =  METERS  (UNCORR) 

+  '/EL  (CORR) 


96.00  100.00  104.00  106.00 

DATE  JUL 
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Gravity 

The  earth's  gravity  field  was  monitored  during  the  station 
drift  with  a  La  Coste  and  Romberg  Model  G  gravimeter.  This  in¬ 
strument  has  a  range  of  over  7000  milligals,  a  reading  accuracy 
of  +  0.01  milligal  and  a  drift  rate  normally  less  than  1  milli- 
gal  per  month.  The  instrument  used,  serial  number  27,  was  es¬ 
pecially  modified  for  use  on  ice  floes  by  the  addition  of  varia¬ 
ble  damping  and  electronic  readout.  Gravity  output  was  monitored 
continuously  with  a  chart  recorder  but  only  those  values  read  di¬ 
rectly  for  calibrating  the  chart  are  reported  here.  The  instru¬ 
ment  was  located  in  the  Lamont  residence  hut  at  F RAM  II  where  it 
was  mounted  on  a  wooden  pier  frozen  into  the  ice  floe.  The  pier 
extended  through  a  hole  in  the  floor  of  the  hut  and  was  free  of 
any  contact  with  the  hut  itself.  The  instrument  was  at  an  eleva¬ 
tion  of  1/2  m  above  sea  level. 

The  gravity  readings  were  calibrated  with  readings  at  Lamont, 
Thule  and  More.  The  manufacturer's  screw  curve  for  the  instrument 
was  checked  between  the  gravity  pier  in  the  Oceanography  Building 
at  Lamont  and  Hangar  i 7  (SB  corner,  field  Itvel)  at  Thule  AF3 , 
Greenland.  The  difference  in  gravity  between  the  two  points  is 
over  2600  milligals  yet  the  difference  based  on  the  manufacturer's 
screw  curve  was  found  to  give  a  gravity  tie  within  6  milligals  of 
that  based  on  the  survev  values  for  these  two  sites. 


Site 


Date 


Base  Surveyed 
Value 


Value  based 
on  G-27  Pdcs. 
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(930.2546) 


2.5734 


2.66745 


3  a 
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GRAVITY  OBSERVATIONS  AT  PRAM  II 

Key  to  column  headings: 

DY  =  Day 
MOM  =  Month 
YEAR  =  Year 

GMT  -  Greenwich  mean  tine 

CTR  RDG  =  Counter  reading 

MGALS  =  Relative  gravity  in  milligals 

GRAVITY  =  Absolute  gravity  value  in  milligals. 
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